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ED50 values and potency ratios for spiradoline alone and in mixtures with morphine and etorphine 

(upper), morphine alone and in mixtures with spiradoline (middle), and etorphine alone and in mixtures 

with spiradoline (lower). Asterisks indicate significant increases in potency (i.e., the 95% CIs did not 

contain 1); analyses based on 7 rats for antinociception and a second group of 7 rats for food-maintained 

responding. 

#See Figure 2 for corresponding data  
##See Online Resource 1 in Supplementary Material for corresponding data  

  

 

  Antinociception   Food-Maintained Responding 

Spiradoline# 
ED50                

(mg/kg) 

Potency Ratio                  
(Spiradoline ED50  / 

Mixture ED50) 

95% 
CI 

  
ED50                

(mg/kg) 

Potency Ratio                  
(Spiradoline ED50 / 

Mixture ED50) 

95% 
CI 

Spiradoline Alone 18.10 - -  1.38 - - 
Spiradoline:Morphine        

1:10 0.87 20.82* 6.03  - - - 
1:3 2.17 8.35* 3.32  0.39 3.53 9.40 
1:1 7.57 3.29* 0.83  0.53 2.60 6.47 
3:1 15.51 1.17 0.97  0.64 2.17 2.76 

Spiradoline:Etorphine        

1:10 1.79 10.11* 2.69  - - - 
1:3 2.11 8.59* 4.05  - - - 
1:1 3.45 5.24* 4.23  - - - 
3:1 10.39 1.74 2.49  - - - 
         

Morphine## 
ED50                

(mg/kg) 

Potency Ratio                       
(Morphine ED50 / 

Mixture ED50) 

95% 
CI 

  
ED50                

(mg/kg) 

Potency Ratio                       
(Morphine ED50 / 

Mixture ED50) 

95% 
CI 

Morphine Alone 8.44 - -  2.67 - - 
Spiradoline:Morphine        

1:10 3.82 2.21 1.50  - - - 
1:3 2.86 2.95* 1.35  2.42 1.10 2.13 
1:1 3.33 2.54* 1.20  1.09 2.44 4.39 
3:1 2.27 3.71 3.97  0.44 6.09 6.01 
         

Etorphine## 
ED50                
(μg/kg) 

Potency Ratio                     
(Etorphine ED50 / 

Mixture ED50) 

95% 
CI 

        

Etorphine Alone 5.98 - -     

Spiradoline:Etorphine        

1:10 6.38 0.94 0.30     

1:3 2.25 2.66 1.85     

1:1 1.43 4.19 4.49     

3:1 1.02 5.89* 4.67     
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